. Confirmation of the array-based gene grouping by RT-qPCR and immunoblotting Table S1 . Genomic location of eTIP DNA clones Table S2 . eTIP PCR primers Table S3 . RT-qPCR primers 
Rrad (A1)
Camk2d ( Using the UCSC genome annotation database (Data freeze: 29-Jul-2007) as the main source, the coordinates for rat, mouse, and human RefSeq were first integrated into one, and then multiple sifting and cleaning steps were applied to construct a rat genome compilation termed exRefSeq. As illustrated here, the genic region was defined as a longest stretch of overlapping transcripts (including reverse directions) in exRefSeq. In the present study, the word "genic" stands for transcribed regions of protein-coding genes. Numbers on the left of the vertical arrow stand for total numbers of remaining items at each step. Detailed description for this procedure is given in Materials and Methods. Figure S4 . Classification of rat subgenomic regions by length and GC content. Genic and intergenic regions were classified into four classes by their average length (51 kb and 110 kb, respectively) and overall GC content (0.44 and 0.42, respectively). These classes are designated as LA (Long AT-rich), LG (Long GC-rich), SA (Short AT-rich), and SG (Short GC-rich). Accordingly, classified genic regions (GR) and intergenic regions (IR) will be referred to as LAGR, LGGR, SAGR, SGGR, LAIR, LGIR, SAIR and SGIR, respectively. Figure S5 . Comparison of expression groups in terms of gene's position, length, and GC content. A, The expression array data merged to exRefSeq were used to count the number of genes with features indicated in the table. LAIRp, LAIR-proximal; LAIRd, LAIR-distal; LAGR. Total genes in exRefSeq after subtracting the genes without assigned array probes (termed group N) were used for the analysis. "Others" stands for the sum of other minor groups (A3, B1, B3, C1, C2, C3, and Mix). B, Fractions of the grouped genes that belong to the featured categories are illustrated in the bar graphs. Levels for total genes are shown by blue lines, which were used as a base for the calculation of statistical significance by chi-square test. *P < 10 -5 , **P < 10 -10 , ***P < 10 -15 . Figure S6 . Functional similarity between A1 genes and LA genes as revealed by a GO matrix. A, A matrix composed of the numbers of overlapping GO terms was created. GO terms overrepresented in the gene groups that were classified by expression or genomic locations were first retrieved by the GOstat program (P < 10 -4 ) and their numbers were placed on the diagonal position of the matrix (colored yellow). "Neuro" stands for the neuronal genes selected as described in Materials and Methods. Numbers of common GO terms in every combination of gene groups were then calculated and filled into the matrix at the corresponding non-diagonal positions. Numbers in brackets are under-represented terms. The complete list of GO terms can be found in Table S5 . B, The entire matrix was converted to relative values by dividing the figures in every rows with the diagonal elements (resulting matrix not shown). The columns for A1 and LA gene (highlighted by orange and light blue, respectively) were plotted in bar graphs representing percentages of overlapping GO terms in various gene groups with respect to A1 gene (upper) or LA gene (lower). The overlap patterns are very similar each other, indicating that these gene groups are functionally similar. No such relationship was observed in other combinations. The following criteria were employed for the selection of candidate genes. 1) LA gene (LAIRproximal and LAGR), 2) Genes sharing at least 2 GO terms with A1 genes (P < 10 -3 ), 3) Genes whose expression is induced to a maximum level in cerebellar granule cells at 7-14 days after birth. To obtain this information, RIKEN Cerebellar Development Transcriptome Database (CDT-DB) was searched. Except for Stxbp5l, the genes tested here behave like group A1 as expected. It is worth noting that Ndst3 and Ndst4 are located on chromosome 2, flanking a long LAIR enriched with c2 toposites (see Figure S9 for the map). Gene names: Ndst3, N-deacetylase/N-sulfotransferase (heparan glucosaminyl) 3; Ndst4, N-deacetylase/Nsulfotransferase (heparan glucosaminyl) 4; Kctd8, Potassium channel tetramerization domain containing 8; Slc39a12, solute carrier family 39 (zinc transporter); Stxbp5l, syntaxin binding protein 5-like. The eTIP experiment was performed at the 2nd day of granule cell differentiation. DNA fragments purified from P1 and P2 fractions were cloned into a vector and sequenced as in Materials and Methods. The BLAT search identified 135 and 177 genomic locations for P1 and P2 DNA clones, respectively (complete data is presented in Table S1 ). A, Analysis of nucleotide compositions suggested that P1 DNA is composed of two different populations with distinct GC contents, whereas P2 DNA clones are mostly AT-rich (P < 10 -8 ). Local GC contents were calculated for 1,000-bp span (± 500 bp from the center of cloned region) and the numbers of clones with GC contents higher (GC-rich) or lower (AT-rich) than that of entire rat genome (0.427) were counted. The apparent enrichment of AT-rich sequences in P2 clones was estimated by chi-square test. B, PCR amplification of eTIP DNA fractions with primers complementary to the cloned fragments. Sequences for eTIP clones with various local GC contents were selected and used to design the primers (summarized in Table S2 ). Template DNAs from P1 and P2 fractions or IP input (before immunoprecipitation) were amplified with these primer sets. Relative amounts of PCR products for 8 clones from P1 and 6 clones from P2 are shown here. Numbers at the bottom stand for the clone number (listed in Table S1 ). Local GC contents calculated as above are plotted in the lower panel. Overall GC content of rat genome (0.427) is indicated by broken line. The results confirmed the notion stated above in retrograde: the GC-rich clones from P1 fraction were found exclusively in P1 template, whereas AT-rich clones from P1 or P2 were amplified with both P1 and P2 templates. Figure S9 . Overview of the topography of toposites and genes in the seven chromosomal regions analyzed by tiling arrays. Positional data for exRefSeq genes and toposites were uploaded and displayed in the custom track of UCSC genome browser. Gray bars on the top row (labeled "probe") depict the position of array probes. Areas without assigned probes or sequence gaps are blank. Classified toposites (c1, c2) are shown below. The exRefSeq genes, labeled by gene names and the expression group assignments, are discriminated by color codes shown on the bottom of the figure. Toposites and intergenic regions (IR) are also color-coded. . Their array data were obtained from GEO (Accession: GDS2702) or from the supplementary tables. A, The 12,433 probes on the array (Affymetrix GeneChip MG-U74A) were converted to RefSeq using g:Convert at the g:Profiler website (http://biit.cs.ut.ee/gprofiler/). Corresponding items (10,410) were then extracted from rat exRefSeq, lowsignal probes (P > 0.05) were removed, and the remaining probes (6,299) were used for the analysis. Data sets for three embryonic days (E14.5, E16.5, E18.5) were averaged in wild type (wt) and the knockout mice (top2b Δ2/Δ2 ), respectively, and the ratio (average signal intensity) ko /(average signal intensity) wt was calculated. In here, the ratio is sorted into 5 levels and the percentage of gene groups in each level were plotted. The results imply that the genes down-regulated by ICRF-193 in the post-mitotic granule cells (A1 and B1) are also down-regulated in the topo ΙΙβ-depleted embryonic brain, whereas constitutively expressed genes (B2) are more or less unaffected by the gene knockout. B, With respect to three embryonic days (E14.5, E16.5, E18.5), probes differentially expressed in the topo ΙΙβ-knockout (≥ 1.7-fold, P ≤ 0.01) were extracted from the supplementary tables (Table S2-S4 of Ref. 7) . Down-regulated probes were then selected, converted to rat exRefSeq, and relative frequencies of LAIR-proximal (LAIRp), LAGR, and LA genes were plotted in the graph. As a reference, those in all arrayed genes (All) are also shown. The results indicate that an extremely large proportion of down-regulated genes belong to LAIR-proximal, LAGR, and LA gene categories. Considerably large proportion (5-10%) of human autosomal genes display random monoallelic transcription genome-wide [25] . Functional similarity of monoallelic genes and LA genes made us examine whether these genes also occupy similar positions in the genome. All the genes analyzed in the report (565 monoallelic and 4,407 biallelic) were uploaded to g:Orth at the g:Profiler website to sift out rat homologues. Corresponding items (505 monoallelic and 4,028 biallelic) were then extracted from rat exRefSeq and sorted into LAIRproximal (LAIRp), LAGR, and LA gene. Monoallelic (Mono) and biallelic (Bi) genes had been classified into three (M-I, M-II, M-III) and two (B-I, B-II) classes, respectively, in the order of decreasing reliability (see the original report for details). The frequency data were plotted in the graph and statistical significance was calculated by the chi-square test against "All". The results indicate, with high statistical confidence, that a large proportion of monoallelic but not biallelic genes are LA genes. 
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